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Some Topics Mentioned in Part I

Height from Stride – Linear Regression

Blood Spatters – Geometry & Trigonometry

Accident Reconstruction– Equation Solving

DNA and Fingerprint Evidence – Probability & Statistics

Time Since Death – Exponential Regression and 
Numerical Approximation

GPS – Geometry and Systems of Equations 



Other Related Topics of Interest

Identification of Physical Characteristics from Skeletal 
Evidence – Logic and Statistics

Forensic Decision Making – Analytical Hierarchical 
Ranking Process and Matrix Multiplication

Searching for a Serial Killers Home Base – Ranking, 
Probability, & Decision Making 



Organizing an In Class
Forensic Investigation

• Teams are best
1. Ideal size 3-4 students
2. Have a planning session at the “crime scene” to determine what 

evidence should be collected to take back to the “lab”.
3. Instructor is strictly a “guide”, let students decide how to proceed.

• Allow all ideas to flow 
1. Do not let the mathematics dictate the method of analysis.
2. Be open to different approaches.
3. Remember, when you don’t know what to do, you know what to do.

a. Identify variables
b. Identify relationships
c. Graph

4. Do not be adverse to empirical methods, i.e. line of site as first 
attempt at a linear regression.

5. Gently suggest improvements or alternatives.

• Make sure concepts are understood by student investigators
1. Stress the mathematical idea behind the analytical method
2. Explain why the method makes sense within the particular context
3. Try out the method with a simple example that involves the 

application of the concept.

• Involve the use of the CAS.



What is the Role of the CAS?

It is a bridge

Mathematical
Understanding

Problem
Solution

CAS

Mathematical Understanding must be the shibboleth for crossing the bridge.
Otherwise, we have an exercise in “button pushing.” 

CAS is a tool, not the solution.



Some Examples of Solving Forensic Problems

Estimating Height From Stride Length
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Blood Spatters

The Physics of the Formation of a Blood Spatter

Drawing a “blood spatter” in the CAS with α = 1 radian



Estimating Time Since Death – Constant Ambient Temperature



Estimating Time Since Death – Variable Ambient Temperature



An Approximate Graphical Solution to the 2D GPS Problem



An Analytic Solution to the 2D GPS Problem Using A System of Nonlinear Equations 



Conclusions

1. Many teenagers are interested in Forensics.  Television fuels this interest. 

2. Mathematics plays an important role in answering questions that arise in 
Forensic Investigations.

3. The basic mathematical concepts are easily understood and accessible to 
teenagers.  Applying the techniques may be tedious and/or just beyond their 
reach.

4. The CAS can bridge the gap and hopefully evoke a “How’d they do that?” 
response within some students.

5. The CAS will never replace reasoning, but can definitely assist it.

Contact Us 
Pat: accoroner@embarqmail.com
Carl: leinbach@gettysburg.edu

mailto:accoroner@embarqmail.com�
mailto:leinbach@gettysburg.edu�

	Diapositive numéro 1
	Diapositive numéro 2
	Diapositive numéro 3
	Diapositive numéro 4
	Diapositive numéro 5
	Diapositive numéro 6
	Diapositive numéro 7
	Diapositive numéro 8
	Diapositive numéro 9
	Diapositive numéro 10
	Diapositive numéro 11
	Diapositive numéro 12

